We report on observations of transit events of the transiting planets XO-1b and TrES-1 with a 25 cm telescope of the University Observatory Jena. With the transit timings for XO-1b from all 50 available XO, SuperWASP, Transit Light Curve (TLC)-Project-and Exoplanet Transit Database (ETD)-data, including our own I-band photometry obtained in March 2007, we find that the orbital period is P = (3.941501 ± 0.000001) d, a slight change by ∼3 s compared to the previously published period. We present new ephemeris for this transiting planet. Furthermore, we present new R-band photometry of two transits of TrES-1. With the help of all available transit times from literature this allows us to refine the estimate of the orbital period: P = (3.0300722 ± 0.0000002) d. Our observations will be useful for future investigations of timing variations caused by additional perturbing planets and/or stellar spots and/or moons.
Introduction
The search for extrasolar planets is one of the most important research fields in astronomy today. Up to now the most successful method to detect exoplanet candidates is the radial velocity technique. In the last ten years a further indirect detection method has established itself as a highly successful technique in finding and confirming planets -the transit method. The first success of this technique was the confirmation of the planet candidate HD 209458b, which was found by the radial velocity method (Mazeh et al. 2000) , as a real planet by Charbonneau et al. (2000) . Since that time more than 50 transiting planets have been discovered by over 20 ground-based projects and space missions. The transit event is -in a first approximation -a periodic phenomenon. In a system where a known planet transits its host star, a second planet in that system will cause the time between transits to vary. This technique is itself a planet detection method that is very powerful for searching low-mass planets and is most sensitive for planets in mean-motion resonances. For example, for a hot jupiter (3-day orbit), an ⋆ Based on observations obtained with telescopes of the University Observatory Jena, which is operated by the Astrophysical Institute of the Friedrich-Schiller-University Jena. ⋆⋆ Corresponding author: e-mail: straetz@astro.uni-jena.de Earth mass planet in the 2:1 resonance will cause periodic transit timing variations that have an amplitude greater than one minute (Steffen et al. 2007) . It can also be used to detect possible trojans of transiting extrasolar planets (see . The transit method is becoming increasingly popular, because even with small telescopes one can achieve great successes. Small ground-based observatories have already exceeded the photometric precision necessary to detect subEarth radius planets by the transit timing variation method (Steffen et al. 2007 ). We have started high precision photometric observations at the University Observatory Jena in fall 2006. In this work we use the transit method to observe known transiting planets. The aim is to test procedures with our telescope and determine the obtainable photometric precision with the currently existing camera. We paid special attention to the accurate determination of transit times in order to identify precise transit timing variations that would be indicative of perturbations from additional bodies and to refine the orbital parameters of the systems. First results were presented in Vaňko et al. (2009) . In this paper, we describe the observations, the data reduction, and the analysis procedures. Then, we present results for XO-1b and TrES-1 that we obtained from our observa- 
The Observations and Data Reduction
All observations were carried out at the University Observatory Jena which is located close to the village Großschwab-hausen, 10 km west of the city of Jena. Mugrauer (2009) describes the instrumentation and operation of the system in detail. In summary, there are three telescopes (90, 25 and 20 cm) on the same mount. Because new motors for the movement of the telescope were installed recently we carry out test observations with the 25 cm Cassegrain auxiliary telescope. We use the optical CCD-camera CTK -Cassegrain Teleskop Kamera. The properties of the camera are given in Table 1 . We started our observations in November 2006. Between March 2007 and July 2008, we used 46 clear nights for our transit observations. Part of the time we observed known transiting planets in Bessell R and I band. We calibrate the images of our target fields using the standard IRAF 1 procedures darkcombine, flatcombine and ccdproc. We did not correct for bad pixel. Because of the large pixel scale of the camera we used (the PSF of a star consists, on average, of 3 pixels) serious errors would arise by interpolation of bad pixel with the surrounding pixels.
Photometry and detrending
First we perform aperture photometry. We use the IRAF task chphot written by Christopher Broeg which is based on the standard IRAF routine phot. With chphot it is possible to do the photometry on every star in the field in each frame. A problem in differential photometry is the search for a good comparison star. Broeg et al. (2005) developed an algorithm which uses as many stars as possible (all available field stars) and calculate an artificial comparison star. The algorithm decides which stars are the best by taking the weighted average of them. Then it computes the artificial comparison star with the best possible signal-to-noise ratio by automatically weighting down the stars according to their variability. As a second step, we select the best comparison stars. We successively sort out all stars with low weights (stars that are not on every image, stars with low signal-to-noise ratio (S/N) and variable stars). As result, we get the most constant stars with the best S/N in the field. In a third step we correct for systematic effects by using the Sys-Rem detrending algorithm which is proposed by Tamuz et al. (2005) and implemented by Johannes Koppenhoefer. However, the usage of Sys-Rem is not possible in every case. While observing at the University Observatory Jena, we take a large number of data points during the previously known transit time and fewer points outside. If too few out-of-transit data points before and after the transit event (constant light) are available, the transit itself is identified as sytematic effect and is removed. Finally, we search for unknown variable stars in the field.
XO-1b
The first success of the XO-Project was the discovery of the exoplanet XO-1b which transits the 11 th magnitude, G1 V star GSC 02041-01657 (XO-1) in the constellation Corona Borealis. 
Observation and analysis
We observed the transit of the exoplanet XO-1b in the night of 2007 March 11/12. Fig. 1 shows the field of view. According to the ephemeris provided by McCullough et al. (2006) ,
this transit corresponds to epoch 92. We took 161 I band exposures between 10:43 p.m. and 2:47 a.m. (UT). With an exposure time of 60 s we achieve a mean cadence of the data points of 1.4 min (readout time of the CCD-camera around 24 s). Our mean photometric precision is 0.008 mag. Due to thin clouds and fog, the photometric accurancy at the beginning of the night was a little bit worse than at the end.
After calibrating all images, we perform aperture photometry on all available field stars. We found 461 stars -XO-1 and 460 comparison stars. We used an aperture of radius 8 pixels (17.65 ′′ ) and an annulus for sky subtraction ranging in radius from 15 to 20 pixels, centered on each star. To get the best possible result for the transit light curve, we try to use only the best comparison stars in the field. After a first run of the artificial-comparison-star-algorithm we reject 168 comparison stars, that could not be measured on every image. After a rerun of the algorithm we reject faint stars with low S/N and variable stars which could introduce disturbing signals to the data. With the remaining 28 objects we calculated the artificial comparison star. Finally this artificial comparison is compared to XO-1 to get the differential magnitudes for every image. In the resulting light curves of XO-1 and the comparison we used Sys-Rem. The algorithm works without any prior knowledge of the effects. The number of effects that should be removed from the light curves is selectable and can be set as a parameter. Already using Sys-Rem with two effects the transit itself is removed from the light curve of XO-1. Thus we use only one effect. We did not notice major changes in the resulting light curve, because the shape of this transit is not very much influenced by systematic effects. We could not correct for the thin clouds at the beginning of the night.
Determination of the midtransit time
Because the output of the IRAF task phot are magnitudes we converted our data to relative flux. We then calculated a weighted average of the pre-ingress and post-egress data and divided all data points by this value, in order to normalize the flux. To determine the time of the transit center of XO-1 we fit a theoretical light curve to the observed light curve. We used the system parameters by Holman et al. (2006) (see Table  2 ) to calculate this theoretical light curve of XO-1. To get the best fit we compare the theoretical light curve with the observed light curve until the χ 2 is minimal. With the help of the χ 2 -test we could determine the time of the midtransit to T c (HJD) = (2454171.53258 ± 0.00170) d. We give the 1-σ error bars. The final time series is plotted in Fig. 2 . 
Ephemeris
In addition to the one transit observed at the University Observatory Jena we could find 50 transit times from 2004-2009 in the literature. These altogether 51 transits are summarized in Table 3 . We used the ephemeris of McCullough et al. (2006) to compute "observed minus calculated" (O-C) residuals for all 51 transit times. Fig. 3 shows the differences between the observed and predicted times of midtransit, as a function of epoch. The dashed line represents the ephemeris given by McCullough et al. (2006) . We found a negative trend in this O-C-diagram. Thus, we refine the ephemeris using the linear function for the heliocentric Julian date of midtransit (Equation 2) where epoch E is an integer and T 0 the midtransit to epoch 0.
For an exact determination of the orbital period we plotted the midtransit times over the epoch and did a linear χ 2 -fit. We obtained the best χ 2 with T 0 (HJD) = (2453808.91705 ± 0.00009) d
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Within the error bars 55 % of the points are consistent with our calculated period and 25 % deviate less than 2-σ from the new "zero"-line (solid line in Fig. 3 ). The resulting new ephemeris which represent our measurements best is 
TrES-1
TrES-1 discovered by Alonso et al. (2004) was the first success among the many ground-based, wide-field surveys for transiting planets with bright parent stars. The TrES-1 parent star GSC 02652-01324 is a relatively bright (V = 11.79 mag) K0 V star. It was observed with two telescopes of the Trans-Atlantic Exoplanet Survey (TrES) network (Alonso et al. 2007 ) in 2003. Because only one of these two telescopes could observe several transits of TrES-1 the orbital period has to be close to an integral number of days. The planetary nature of the Jupiter-sized companion was confirmed via multicolor photometry and precise radial velocity measurements.
Observation and analysis
We observed two transits of TrES-1 in front of it's parent star with our 25 cm Cassegrain telescope. After data reduction we performed aperture photometry of all field stars with an aperture of 5 pixels (11.0 ′′ ). We substract the underlying sky value, after estimating its brightness within an annulus centered on each star ranging from 15 to 20 pixels in radius. Fig. 4 The 37.7 ′ × 37.7 ′ CTK-field around the TrES-1 parent star observed in R-band. The arrow shows the star with the known transiting planet TrES-1. North is up; east is to the left.
In the field around the TrES-1 parent star (Fig. 4) we found much more objects than around XO-1. We could identify 1857 stars. For the first transit from 2007 March 15 281 stars could not be measured on every image. We reject these stars after the first run of the artificial-comparison-star-algorithm. Finally we used the 34 most constant stars with a good S/N to calculate the artificial comparison star magnitudes. For the second transit from 2008 July 14 we rejected 450 objects in the first step. With 15 constant stars we calculate the artificial comparison star. We also tried to use Sys-Rem for both light curves of TrES-1. However, all 88 images from 2007 March 15 were taken during the transit, so that no constant light was available to search for systematic effects. Therefore we did our final analysis without using Sys-Rem. For the second transit it was again not possible to use Sys-Rem because of too few constant light. But we saw an obvious trend in the light curves of all stars in the field around TrES-1. We correct this effect from the data by fitting this trend and calculating the residuals.
Determination of the midtransit time
We again have to convert the magnitudes to relative flux. The determination of the transit center is done the same way as in the case of XO-1. After normalization of the flux we fit a theoretical light curve using the system parameters by Winn et al. (2007) (Table 4) Table 5 . The transit of epoch 40.5 (forced e = 0) according to the ephemeris given by Winn et al. (2007) is even a secondary transit observed with the Spitzer Space Telescope by Charbonneau et al. (2005) . With all available transit times in Table 5 we determined the transit and secondary-eclipse timing residuals for TrES-1. The calculated times (using the ephemeris of Winn et al. 2007 ) have been subtracted from the observed times. The resulting O-C is shown in Fig. 7 . A slight negative trend is visible in the O-C-diagram. Using a linear χ 2 -fit we refined the ephemeris to equation 5. Transit timing residuals for TrES-1. The data points from the University Observatory Jena are shown in gray. The dashed and best-fitting (solid) line shows the ephemeris given by Winn et al. (2007) and the updated ephemeris given in equation 5, respectively. Winn et al. (2007) b from Charbonneau et al. (2005) c from Alonso et al. (2004) d from various observers collected in Exoplanet Transit Database, http://var.astro.cz/ETD e from Winn et al. (2007) f from Narita et al. (2007) g from Hrudkova et al (2009) 
Summary and Conclusions
Using the University Observatory Jena with a 25 cm Cassegrain telescope equipped with the optical CCD camera CTK we could observe the known planetary transits of XO-1b and TrES-1. XO-1 was the first transit observed with our telescope at the University Observatory Jena. We determined that the orbital period is lower than previously expected. Thus our measurement of the transit time with an precision of about 1.9 min, lead to a refined estimate of the ephemeris. The second star with a known transiting planet observed in our observatory was TrES-1. Despite the missing egress of the first transit event we could determine the center of the transit. With this observation of two transits of TrES-1 we could refine the previously published ephemeris. The mean photometric precision of the two observed stars (V = 11 -12 mag) with known transiting extrasolar planets is 0.008 mag and the precision in the determination of the transit times is ≈ 0.0013 d. This allows us to register transit time variations of around 150 s. The transit observations with our telescope at the University Observatory Jena provide anchors for future searches for transit time variations. During our transit observations we found several variable star candidates in the fields around XO-1 and the TrES-1 parent star. Since only one and two nights of observations were available, respectively, the type of variability and the orbital elements are still under investigation as successfully done for a W UMa-variable in the field around TrES-2 (Raetz et al. 2009 ).
